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[57] ABSTRACT 

A canned motor pump has a rotor 130 rotatably provided in 
the ?rst tube cup 270. The rotor 130 further includes the 
second tube cup 190 and the cap 170, and the raindrop 
shaped protrusion is provided on each bottom surface of the 
second tube cup and exterior surface of the cap. The motor 
end cover 110 having a louvered lip, further, is provided 
between the pump 30 and the motor 100. 

5 Claims, 6 Drawing Sheets 
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CANNED MOTOR PUMP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a canned motor pump, 

more particularly to a canned motor pump having a protru 
sion shaped as a raindrop at each side of a rotor, in Which a 
narroW Width of the protrusion is directed toWard a rotation 
shaft. 

2. Description of the Prior Art 
FIG. 7 shoWs a conventional canned pump motor. The 

canned pump motor is comprised of a motor 10, and a pump 
30 assembled With the motor 10, betWeen Which a motor end 
cover 11 is interposed. In a rotor 13 of the motor 10, each 
end of the core assembly 15 is covered With respective caps 
17L,17R. A pipe type can 19 is ?tted on the circumference 
of the core assembly 15, and both open ends 21 of the can 
19 are curled. 

When the impeller 31 of the pump 30 starts by poWer of 
the motor 10, intake pressure beloW atmospheric pressure 
occurs at a central inlet 33 of the impeller 31. Thus, the 
inside of a rotor chamber 13C is beloW atmospheric pressure 
oWing to the passage 39 formed around the bush 37 adjacent 
to a rotational shaft 35 and the cap 17L. Therefore, a 
difference in pressure occurs betWeen the inside ?uid of the 
rotor chamber and the ?uid in the housing of the pump 30 
exchanged from the outlet 31T of the impeller. The pres 
suriZed ?uid of the pump housing is discharged through the 
normal discharge route of the pump housing, and simulta 
neously the pressuriZed ?uid in?oWs to the rotor chamber 
13C through the passage communicated With the inside of 
the rotor chamber 13C, i.e., through the gap betWeen the 
rotational shaft 35 and the bush 37 and the special passage 
12 provided at the motor end cover 11. The temperature of 
the intake ?uid due to the pressure difference is relatively 
loWer than that of the motor coil, and heat of the rotor 13 and 
stator 23 is reduced. 

To establish the cool ?oW route, a gap 43 about 0.3 mm 
to 0.4 mm is formed betWeen the rotor 13 and the stator 23 
as shoWn in FIG. 7. Ef?ciency of the motor depends on the 
siZe of the gap; in relation With the gap X and the motor 
torque T the equation is T=1/X2, in Which the smaller gap 
contributes to the motor having good ef?ciency. Therefore, 
to increase the efficiency of the motor the gap 43 betWeen 
the rotor and the stator must be reduced. The canned motor 
pump having the above con?guration is disclosed in US. 
Pat. No. 4,465,437. 

In a conventional canned motor pump, When the ?uid of 
the pump chamber having foreign material in?oWs to the 
rotor chamber through the passage communicated With the 
rotor chamber, there is a problem that the foreign material 
clogs the ?uid passage. On the other hand, the foreign 
material of the ?uid in the rotor chamber in?oWs to the gap, 
and the rotor or the stator can Wear out, thereby causing a 
problem of shortening the life of the pump. The metallic 
foreign material Within metal rusty Water in?oWs to the gap, 
and the metallic foreign material accumulates on the ferrous 
rotor and stator, thus resulting in the typical problem that the 
rotor and the stator become stuck. 

Furthermore, in the can assembled on the circumference 
of the rotor, since both open ends of each can are curled on 
the side surface of the rotor, ?uid can easily permeate the 
rotor assembly. Particularly, the foreign material contained 
in the ?uid is liable to be caught at the curling portion of the 
rotor assembly directed to the impeller, Which causes 
another problem. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide a canned motor pump for solving the problems. 
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2 
It is another object of the present invention to provide a 

canned motor pump for preventing the in?oW of the foreign 
material into the rotor chamber. 

It is a further object of the present invention to provide a 
canned motor pump for preventing the access of the foreign 
material into the gap betWeen the rotor and the stator. 

It is a ?nal object of the present invention to provide a 
canned motor pump for the ?uid to be impervious to the 
rotor. 

In order to achieve the above objects of the present 
invention, a canned motor pump is comprised of a centrifu 
gal pump, and a motor separated from the pump by a motor 
end cover. The motor comprises a rotor rotatably housed in 
a ?rst tube cup, and a stator encompassing the ?rst tube cup. 
The rotor comprises an open-ended second tube cup housing 
Wire assembly, and a sealable cap blocking the open end of 
the second tube cup. Aplurality of protrusions are provided 
on bottom surface of the second tube cup and exterior 
surface of the sealable cap, radially extending toWard a 
rotational shaft of the rotor. The protrusion is con?gured as 
a raindrop as seen perpendicularly to a cross-section of the 
rotational shaft. 

Further, a narroW end of the protrusion is directed toWard 
the rotation shaft. 

Furthermore, the narroW end of the protrusion is loWer in 
height than that of the other Wide end of the protrusion. 

Moreover, the partition has a plurality of louvered lips, 
each free end of the louvered lip extends outWard from the 
rotational shaft. 

Further, the free end of the louvered lip is extended 
toWard the impeller of the pump member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and other advantages of the present 
invention Will be more clari?ed by describing a preferred 
embodiment thereof With reference to the accompanying 
draWings in Which: 

FIG. 1 is a longitudinal cross-sectional vieW of a canned 
motor pump according to the present invention; 

FIG. 2 is an enlarged cross-sectional vieW of X area of 
FIG. 1; 

FIG. 3 is a longitudinal cross-sectional vieW of a second 
tube cup of FIG. 1; 

FIG. 4 is a longitudinal cross-sectional vieW of a cap of 
FIG. 1; 

FIG. 5 is a front vieW taken along arroW A of FIG. 3; 
FIG. 6 is a cross-sectional vieW taken along line 6—6 of 

FIG. 5, illustrating a ?oW of ?uid; and 
FIG. 7 is a longitudinal cross-sectional vieW of a canned 

motor pump according to a prior art. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereafter, components Which are the same as that of the 
prior art are designated by the same numerals. Thus, no 
detailed explanation of those components Will be provided. 
A canned motor pump of the present invention is com 

prised of a pump 30, and a rotor 100 assembled With the 
pump 30 separated by a motor end cover 110. The motor end 
cover 110 provides an opening 117 at a center of the motor 
end cover 110 for bushingly supporting the rotational shaft 
35. Aplurality of louvered lips 111 further are provided at a 
circumference of an opening 115. Each free end 113 of the 
louvered lips 111 is extended outWard from the rotational 
shaft 35 (FIG. 2). Furthermore, the free end 113 of the 
louvered lip 111 is extended toWard the impeller 31 of the 
pump. 



6,010,319 
3 

The motor 100 is comprised of a rotor 130 rotatingly 
provided at a ?rst tube cup 270, and a stator 23 encompass 
ing the ?rst tube cup 270. The rotor 130 is comprised of 
Wires (not shoWn) being Wound on cores 140 stacked on the 
rotational shaft 35, and a second tube cup 190 being blan 
keted on the Wire assembly. The second tube cup 190, as 
shoWn in FIG. 3, has one open end. Aplurality of protrusions 
230, furthermore, are provided at a bottom surface of the 
second tube cup 190 as shoWn in FIG. 5. At one end of the 
Wire assembly a cap 170 con?gurated as FIG. 4 is 
assembled. Aplurality of protrusions 250 are provided at an 
exterior surface of the cap 170 like a shape of the second 
tube cup 190. 

The protrusion 230 is con?gurated as a raindrop as shoWn 
in FIG. 5, and a protrusion 250 is similarly con?gured. The 
narroW Width portion of the protrusion 230 is directed 
toWard the rotational shaft 35, Whereas the Wide Width 
portion of the protrusion 230 is extended aWay from the 
rotational shaft 35. Further, a height of the narroW Width 
portion is loWer than that of the Wide Width portion. That is, 
an upper surface of the protrusion doWnslopes toWard the 
rotational shaft. 

One open ended portion 210 of the second tube cup 190 
is curled on the circumferential surface of the cap 170 Which 
is ?tted on one end of the Wire assembly. Therefore, ?uid is 
impervious to the core 140 of the rotor 130. 

The canned motor pump according to the present inven 
tion constructed as above is operated as beloW. 

The impeller 31 of the pump 30 starts by poWer of the 
motor 100. Intake pressure beloW atmospheric pressure 
occurs at a central inlet 33 of the impeller 31. Thus, air inside 
the rotor chamber 130C can be discharged to the central inlet 
33 through the passage 40 provided in the rotational shaft 
35. Fluid in the pump 30 is intaken to the rotor chamber 
130C through the openings 115 of the motor end cover 110 
Which are formed by louvered stamping. Since the opening 
115 is con?gured With a very narroW slit, foreign material 
contained in the ?uid can not pass through the opening 115. 
Fluid in?oWed into the rotor chamber 130C is converted to 
a vortex ?oW oWing to the rotation of the rotor 130. Under 
the in?uence of the centrifugal force of the ?oW, a ?rst ?uid 
?oWs in the direction of the circumference of the rotor 130 
as shoWn by dotted arroW F of FIG. 5. Thereafter, a 
momentum radius of the ?rst ?uid How is con?ned by the 
?rst tube cup 270. At this time, a second ?uid ?oW occurs 
oWing to the remaining energy of the ?uid. The second ?uid 
How is illustrated by the direction of a solid line arroW S of 
FIG. 5. The direction of the second ?uid ?oW under the 
in?uence of the momentum radius is directed toWard the 
rotational shaft 35 of the rotor 130. Linear velocity of the 
?uid is sloWer at an area adjacent to the rotational shaft 35, 
and relatively heavy foreign material gathers at an area 
adjacent to the rotational shaft 35. 

FIG. 6 shoWs a ?uid ?oW at the circumference of the 
protrusion 230 during the rotation of the rotor 130. Turbulent 
?oW occurs at an area adjacent to the side surface. The 
turbulence phenomenon becomes increasingly severe 
toWard the higher portion, i.e., the circumference of the 
protrusion 230. Further, oWing to sWirling ?oW at the rear of 
the protrusion 230, i.e., the doWn?oW of the stream, the How 
is separated from the surface of the rotor While being 
perpendicular to the radius of the rotor. Therefore, the 
foreign material moves aWay from the side surface of the 
rotor. That is, during the turbulent movement, since the 
relative heavy Weight foreign material contained in the ?uid 
has large kinetic energy, the heavy foreign material causes a 
larger radius of curvature. Therefore, the foreign material 
drifts aWay from the boundary layer caused by the turbulent 
movement, and the foreign material rises. Thus, the foreign 
material is aWay from the protrusion of rotor. 
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Finally, the heavy foreign material gathers at a central 

portion of the bottom surface of the second tube cup 190. 
Subsequently, the ?uid in Which heavy foreign material has 
been eliminated passes through the gap betWeen the ?rst 
tube cup 270 and the rotor 130. Thereafter, the turbulence 
phenomenon occurs at the circumference of the protrusion 
250 of the cap 170 like that occurring around the protrusion 
230 of the second tube cup 190. The ?ne foreign material, 
therefore, gathers around the rotational shaft 35. The gath 
ered material is discharged to the central inlet 33 through the 
passage 40 of the rotational shaft 33. 

According to the present invention as described above, 
since the free end of the louvered lip formed at the motor end 
cover extends outWard from the rotational shaft of the rotor 
and simultaneously extends toWard the impeller of the 
pump, the foreign material has dif?culty passing through the 
small slit louvered opening and can not remain in the rotor 
chamber. 

Since the raindrop shaped protrusion is con?gured at the 
bottom surface of the second tube cap and the upper surface 
of the protrusion is doWnsloped toWard the rotational shaft, 
the heavy foreign material gathers around the rotational 
shaft. Therefore, the ?uid free from the heavy foreign 
material can easily pass through the gap betWeen the ?rst 
tube cup and the rotor. The foreign material still remaining 
in the passing ?oW gathers around the rotational shaft oWing 
to the tubulence around the protrusion of the cap, and the 
gathered material is discharged to the outside of the rotor 
chamber through the passage of the rotational shaft. Thus, 
the foreign material contained in the How in the rotor 
chamber can be removed easily. 

Furthermore, since the rotor is constituted of tWo 
components, and the doWn?oW area of the rotor is sealedly 
curled, the ?uid is impervious to the core of the rotor. 
What is claimed: 
1. A canned motor pump comprising: 

a pump member having a rotatable impeller therein; and 
a motor separated from said pump member by a partition; 

said motor comprising a rotor rotatably housed in a ?rst 
tube cup, and a stator encompassing said ?rst tube cup; 

said rotor comprising Wires Wound on a plurality of cores 
stacked on a rotational shaft, one open-ended second 
tube cup housing said Wires, and a sealable cap block 
ing the open end of said second tube cup; 

a plurality of protrusions provided on bottom surface of 
said second tube cup and exterior surface of said 
sealable cap, radially extending toWard said rotational 
shaft; 

said protrusion being con?gured as a raindrop as seen 
perpendicularly to a cross-section of said rotational 
shaft. 

2. The canned motor pump according to claim 1, Wherein 
a narroW end of said protrusion is directed toWard said 
rotational shaft. 

3. The canned motor pump according to claim 2, Wherein 
a height of said narroW end of said protrusion is loWer than 
that of other Wide end of said protrusion. 

4. The canned motor pump according to claim 1, Wherein 
said partition has a plurality of louvered lips, each free end 
of said louvered lip extends outWard from said rotational 
shaft. 

5. The canned motor pump according to claim 4, Wherein 
said free end of said louvered lip is extended toWard said 
impeller of the pump member. 

* * * * * 


